Background: Peri-procedural myocardial injury (PPI) during percutaneous coronary intervention (PCI) is common and associated with a poor outcome. No reliable angiographic or clinical predictors of PPI exist. We evaluated the ability of the SYNTAX score (SXscore), Gensini score and American Heart Association/American College of Cardiology (AHA/ACC) classification to predict PPI. Methods: 60 patients with chronic stable angina not controlled by medical treatment were included from the day case PCI. Inclusion criteria; patients undergoing insertion of < 30 mm of stent to a single vessel and/or bifurcation PCI involving a side branch > 2.0 mm in diameter, and/or patients undergoing double vessel PCI. Exclusion criteria; Patients with heart failure and lesions > 30 mm in length, patients with high syntax high syntax score, Patients with coronary bypass grafts, previous PCI and patients with instent restenosis. PPI was defined as troponin T elevation (N 0.1 ng/mL) at 6-24 h post-PCI. Results: Patients were classified according to presence or absence of diabetes mellitus (DM) into two groups; group I (non-diabetic patients DM; 33 patients, 23 males, 10 females, their age ranged from 42-62 years with mean 50.2±5.3 years), group II (diabetic patients; 27 patients, 16 males, 11 females, their age ranged from 45 -65 years with mean age of 54.4±5.4 years). Patients were reclassified according to syntax score into two groups; group A (with low score (0-22); 48 patients) & group B (with intermediate score (22-32) ; 12 patients). The mean patient SXscore was higher in diabetic patients and non diabetic patients (22.6 vs. 12.4, p = 0.0001), Gensini score was significantly higher in diabetic patients (52.4 vs. 25.3, p = 0.15). Also mean PCI vessel SXscore was higher in vessels associated with PPI (12.1 vs. 7.6, p = 0.002), but not different for PCI vessel Gensini score (16.2 vs. 13.6, p = 0.42). No vessels with AHA type A lesions were associated with PPI. Higher AHA classification (B and C) were associated with PPI. In total, 60 patients undergoing PCI to 77 vessels were included in the analysis, There were 43/60 (71.6%) patients who had myocardial injury. The incidence of PPI among diabetic patients was higher than non diabetic patients (24/27, 88.9% vs 19/33, 57.6% respectively) reflecting procedural complexity, (long lesion and total occlusion) more in diabetic patients. Indeed, the procedural complexity reflected by the mean patient SXscore was higher in the diabetic patients group than non diabetic patients undergoing day case PCI. By ROC analysis, we found that a patient with high SXscore of ≥ 15 can be considered as predictor of PPI with a sensitivity of 95.3% and specificity of 88.2%. Conclusion: Higher SXscores are predictive of myocardial injury, whilst AHA type A lesions have a high negative predictive value for PPI.
INTRODUCTION
eri-procedural myocardial injury (PPI) during percutaneous coronary intervention (PCI) is common, and may occur in up to 50% of otherwise successful procedures [1] [2] [3] . Even minor elevations in biochemical markers are associated with worse clinical outcomes, including death [4, 5] . PPI during PCI can be due to plaque shift causing side branch impairment, or plaque embolization causing distal microvascular obstruction [6] . Although the incidence of PPI is associated with worse clinical outcomes, and some insights into the pathophysiology of PPI now exist, there is currently no reliable method of stratifying the risk of PPI in patients undergoing PCI. The Syntax score (SXscore) has recently been proposed as a comprehensive angiographic scoring algorithm incorporating several validated angiographic classifications based on the morphology and location of coronary artery disease within the coronary tree [7, 8] . The SXscore reflects the pattern of atheroma and the technical difficulty of PCI. Each coronary lesion producing a ≥ 50% luminal obstruction in vessels ≥ 1.5 mm is scored, however no assessment of plaque burden is incorporated. The Gensini score is an angiographic scoring system that reflects plaque burden based on lesion severity in each coronary segment [9] . However, the pattern of disease such as bifurcation lesions, tortuosity and calcification is not represented.
The American College of Cardiology/American Heart Association (ACC/AHA) [10, 11] is related and represent target lesion complexity and procedural difficulty.
AIM OF THE WORK
The objective of this study was to analyze the value of three currently available scores (SXscore, Gensini and ACC/ AHA) in predicting PPI in patients undergoing PCI for stable angina.
METHODS Study design and patient population
The study include 60 patients were chosen consecutively from day case PCI. Inclusion criteria for this study briefly, patients were enrolled if undergoing insertion of < 30 mm of stent to a single vessel and/or bifurcation PCI involving a side branch > 2.0 mm in diameter, and/or patients undergoing double vessel PCI, age below 80 years, normal renal function, and no requirement for intra aortic balloon counter pulsation or planned use of glycoprotein IIb/IIIa inhibition. Exclusion criteria for this study, Patients with previous stent insertion, coronary bypass grafts and recent unstable angina, Patients with heart failure and lesions > 30 mm in length and patients with high syntax high syntax score were excluded from the present analysis. Thus in total, 60 patients with stable angina undergoing native vessel PCI were included in the present analysis. All patients received aspirin 75 mg, intraprocedural heparin IV bolus 70-100U/Kg after sheath insertion (ACT> 200sec) and a loading dose of clopidogrel 300mg orally ≥ 24 h prior to PCI. Troponin T was measured using the Immulite troponin T solid phase chemiluminescent enzyme immunometric assay (Diagnostic Product Corporation, Los Angeles, California, USA). The upper cutoff concentration for normality suggested by the manufacturer is ≥ 0.1 ng/mL, and PPI was defined as troponin T elevation (≥ 0.1 ng/mL) 6-24 h post-PCI.
Angiographic analysis
Each angiogram was analysed independently by two experienced interventional cardiologists who were blinded to the procedural and troponin T results. Each coronary lesion producing a ≥ 50% luminal obstruction in vessels ≥ 1.5 mm was separately scored and added for each coronary vessel to provide the vessel SXscore, and then summed to provide the overall patient SXscore as previously described [7, 8] using a dedicated software Percent luminal stenosis was also quantified for each coronary segment, and the Gensini score was calculated for each coronary vessel and summed to provide the overall patient Gensini score as previously described [9] . The modified ACC/ AHA lesion classification was also measured for each treated lesion (A, B or C).
Right dominance: the posterior descending coronary artery is a branch of the right coronary artery (segment 4); In total, 60 Patients, patient's angiographic lesions character and angiographic scores are detailed in Table 2 . There were significant increases of usage of balloon dilation (PTCA) before PCI, double vessel PCI and drug eluting stent in diabetic patient than in non diabetic patients. OM1: first obtuse marginal branch. D1: first diagonal artery.
STATISTICAL ANALYSIS

Peri-procedural myocardial injury
The Syntax score
The mean patient SXscore was higher in patients with PPI compared to those without PPI (22.6 ± 9.0 vs. 12.4 ± 8.0, p = 0.0001), mean vessel SXscore was also calculated for each treated vessel. The mean vessel SXscore was higher in vessels associated with PPI than those without PPI (12.1 ± 7.3 vs. 7.6 ± 5.6, p = 0.002). Logistic regression analysis demonstrated a significant relationship between the SXscore and PPI, such that each unit increase in the SXscore was associated with an increased risk of PPI (sensitivity 95.3%, specificity 88.2%, positive predictive value 95.3% and negative predictive value 88.2 %). analysis, the Gensini score produced multiple ties at lower scores, and did not perform better than chance, with an area under the curve of 0.14. DISCUSSION The occurrence of PPI following PCI is common, and such injury is of prognostic importance, with several studies showing an increased risk of death even with minor enzyme elevations following PCI [4, 5] . Therefore, being able to stratify the risk of PPI in patients undergoing PCI is important, and may help rationalize the use of adjunctive therapies such as glycoprotein IIb/IIIa inhibitors and/or distal embolic protection devices. Practically, tools able to help predict PPI will facilitate the selection of patients for research into the mechanisms of PPI, as well as future therapies designed to minimize PPI and/or improve peri procedural outcomes. Our study demonstrates the positive predictive value of the SXscore for peri procedural injury, with increasing predictive value as the SXscore rises, and the strong negative predictive value of type A/B AHA lesions for PPI. There were increase incidence of right dominance coronary artery, severity of lesion, bifurcation lesion, trifurcation lesion, calcification, thrombus and small vessel disease in diabetic patients but without statistical significant difference between both groups (diabetic patients and non diabetic patients), there were significant high incidence of long lesion and total occlusion more in diabetic patients than non diabetic patients, there were significant increase of Syntax score, Gensini score and type C lesion of American heart association angiographic classification in diabetic patients than non diabetic patients, there was significant increase of usage of balloon dilation (PTCA) before PCI, double stent, drug eluting stent, peri procedure myocardial injury more in diabetic patient than in non diabetic patients, there were significant higher incidences of myocardial injury in diabetic patients than non diabetic patients but there were significant higher incidences myocardial injury in diabetic patient with intermediate syntax score (23-33) than in non diabetic patient intermediate syntax score (23-33)., LAD and RCA lesion were more frequently present in diabetic patients than non diabetic patients. There were no significant difference regard LCX, D1 and OM1 lesion in diabetic patients and non diabetic patients, the occurrence of myocardial injury was more frequently present with proximal LAD lesion and distal LCX lesion than in RCA, OM1 and D1 lesion.Although the SXscore was originally developed to evaluate patients with triple vessel and/or left main coronary artery, we have demonstrated its predictive power in patients undergoing single or double vessel PCI. In our study, the positive predictive value of a SXscore ≥ 15 for PPI was 95.5% compared with a positive predictive value of 73.3% for an AHA/ACC type B lesion. Furthermore, the positive predictive value of the SXscore improved with increasing scores, although numbers were small. In comparison, the modified AHA classification scheme does not allow for further stratification and it would appear that the SXscore is superior in predicting PPI for patients undergoing PCI. The Gensini score was designed to provide an accurate stratification of patients according to the functional status of their coronary disease [9] . We decided to evaluate the Gensini score because unlike the SXscore, the Gensini score is based predominately on plaque burden, stratifying lesions into b 25%, ≤ 50%, ≤ 75%, ≤ 90%, 99% and 100% maximal lumen diameter stenosis. In the SXscore however, each lesion is scored only if the percent diameter stenosis is ≥ 50%, and is not further stratified above this level of luminal stenosis, other than for total occlusions. Despite this, the Gensini score was not predictive of PPI, although a trend was apparent, and the lack of statistical significance could relate to our modest sample size. The ability of the SXscore to assess multiple lesion characteristics including the presence of bifurcation disease, and the type of bifurcation, probably underlies its ability to predict PPI. The SXscore does include a bifurcation classification which is pivotal in predicting side branch loss, and its assessment of lesion length (those > 20 mm) does provide for some assessment of plaque burden. These features are lacking in the Gensini score. Currently the SXscore remains under evaluation and the investigators have stated that "some modification may be required as the usefulness of its individual features is determined or as new contributors are identified" [17] , such as respect to percent luminal stenosis in the SXscore may be useful in predicting procedural outcomes for patients treated with PCI. The AHA/ACC classification performed well in identifying patients at very low risk of PPI. No patient with a type A lesion developed PPI, which most likely reflects the absence of characteristics which lead to side branch occlusion or distal embolization and subsequent PPI (i.e. a bifurcation or large plaque burden). Likewise, type B lesions produce minimal myocardial injury, and although these may include bifurcations, by definition, no other high risk features are present, and the side branch is accessible for protection. Type C lesions were particularly prone to PPI, reflecting extensive plaque burden (lesion length greater than 20 mm) and other factors, such as inability to protect a major side branch. The inclusion of CTO in this group may have reduced the predictive value of the score, as no patient with a CTO sustained new myocardial injury, although the total number of such patients treated in our study was small.
Limitation of Study:
Our study is limited by its moderate sample size and selection bias with the inclusion of patients with stable angina only. We cannot exclude the possibility of a type II error with respect to the predictive power of the Gensini score or SCAI classification for these reasons respectively. Despite these limitations however, we were able to demonstrate the strong positive and negative predictive value of the SXscore and AHA classification for PPI in patients undergoing PCI for stable angina. Procedural techniques including the use of direct stenting, aggressive postdilatation, rotational atherectomy and choice of bifurcation strategy are also likely to modify the risk of peri-procedural necrosis for any given angiographic score or classification. It would seem 
